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PROBLEM TO BE SOLVED: To manufacture a hydraulic inorganic molded plate excellent in designedness with a high 
productivity by a method wherein slurry-like hydraulic stock is fed in a bottom mold having an uneven pattern so as to be formed 
into a pre-molded body by being pre-pressed and finally normally pressed, resulting in transferring the uneven pattern of the 
bottom mold. 

SOLUTION: First of all, after a bottom mold 12 having an uneven pattern is fixed onto a plate 10, an outer frame 14 is fixed to the 
bottom mold 12 so as to place hydraulic stock 1 6 in a container made of the bottom mold 1 2 and the outer frame 1 4. After that a 
pre-molded body 22 is formed by pre- pressing the hydraulic stock 1 6 with the top mold 20 of a pre-pressing device. The excess 
water in the hydraulic stock 16 is removed outside the outer frame 14 through a punching metal and dehydrating holes. Next, 
after the outer frame 14 is moved, the pre-molded body 22 is carried below a normal pressing device 38 so as to be finally 
pressed with the upper frame 40 of the normal pressing device 38 accompanied by the forcible dehydration of excess water in 
order to be turned into a hydraulic inorganic molded plate 42. 
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(54) MANUFACTURE OF HYDRAULIC INORGANIC MOLDED PLATE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To manufacture a hydraulic inorganic molded 
plate excellent in designedness with a high productivity by a method 
wherein slurry-like hydraulic stock is fed in a bottom mold having an 
uneven pattern so as to be formed into a pre-molded body by being pre- 
pressed and finally normally pressed, resulting in transferring the uneven 
pattern of the bottom mold. 

SOLUTION: First of all, after a bottom mold 1 2 having an uneven pattern 
is fixed onto a plate 10, an outer frame 14 is fixed to the bottom mold 12 
so as to place hydraulic stock 1 6 in a container made of the bottom mold 
1 2 and the outer frame 1 4. After that, a pre-molded body 22 is formed by 
pre- pressing the hydraulic stock 1 6 with the top mold 20 of a pre- 
pressing device. The excess water in the hydraulic stock 1 6 is removed 
outside the outer frame 1 4 through a punching metal and dehydrating 
holes. Next, after the outer frame 14 is moved, the pre-molded body 22 is 
carried below a normal pressing device 38 so as to be finally pressed with 
the upper frame 40 of the normal pressing device 38 accompanied by the 
forcible dehydration of excess water in order to be turned into a hydraulic 
inorganic molded plate 42. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the female mold which has a concavo-convex pattern — a hydraulic slurry-like raw material — supplying — 
dehydration of a punch and an outer frame — the manufacture method of the hydraulic minerals fabrication board characterized 
by to manufacture the surface-type-like hydraulic minerals fabrication board with which the preliminary press was carried out 
the preforming object was formed, removing a redundant water from a hole, the actual press of the aforementioned preforming 
object was subsequently carried out and the concavo-convex pattern of the aforementioned female mold was imprinted 
[Claim 2] while the porosity board connected to vacuum devices is formed in the aforementioned punch and carrying out 
suction removal of the aforementioned redundant water through this porosity board — dehydration of the aforementioned outer 
frame — the manufacture method of the hydraulic minerals fabrication board according to claim 1 characterized by a hole being 
a breakthrough of a large number formed in the circumference [ outer frame ] side 

[Claim 3] The manufacture method of the hydraulic minerals fabrication board according to claim 1 characterized by preventing 
mold collapse of a preforming object by forming a taper-like taper side in the inner skin of the aforementioned outer frame 
towards the aforementioned punch, and forming the longitudinal section of the aforementioned preforming object in a trapezoid 
configuration. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of the hydraulic minerals 

fabrication board used as outer wall material for residences. 

[0002] 

[Description of the Prior Art] After the manufacture method of a hydraulic minerals fabrication board of having a concavo- 
convex pattern on a front face supplying a hydraulic slurry-like raw material to female mold generally and carrying out 
preliminary dehydration from female mold, the method of carrying out pressurization dehydration by the punch which has a 
concavo-convex pattern on a front face is learned. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the concavo-convex pattern of a punch is not imprinted with a precision 
sufficient to a Plastic solid, but is inadequate in respect of surface design nature, and, in the case of a deep-drawing pattern, 
there is a fault that precision becomes bad especially. [ of the manufacture method of the aforementioned conventional 
hydraulic minerals fabrication board ] on the other hand, the female mold in which an applicant for this patent has a concavo- 
convex pattern — a hydraulic slurry-like raw material — supplying — a punch to a redundant water — nature — and — or the 
manufacture method of manufacturing the surface type-like hydraulic minerals fabrication board with which the preliminary 
press was carried out the preforming object was formed, the actual press of the preforming object was subsequently carried 
out and the female mold pattern was imprinted is proposed, removing compulsorily (Japanese Patent Application No. No. 33972 
[ seven to ]) 

[0004] However, by the aforementioned manufacture method, although surface design nature can be raised, since it starts 
removing the redundant water of a hydraulic raw material for a long time, there is a fault of a low in productivity, this invention 
was made in view of such a situation, and aims at offering the manufacture method of a hydraulic minerals fabrication board that 
the hydraulic minerals fabrication board excellent in design nature can be manufactured with sufficient productivity. 
[0005] 

[Means for Solving the Problem] the female mold which has a concavo-convex pattern in order that this invention may attain 
the aforementioned purpose — a hydraulic slurry-like raw material — supplying — dehydration of a punch and an outer frame - 
- a preliminary press is carried out and it is characterized by to manufacture the surface-type-like hydraulic minerals 
fabrication board with which the preforming object was formed, the actual press of the aforementioned preforming object was 
subsequently carried out and the concavo-convex pattern of the aforementioned female mold was imprinted, removing a 
redundant water from a hole 

[0006] In this invention, it is desirable in supplying a hydraulic slurry-like raw material to female mold to use a hydraulic raw 
material, adjusting so that a solid content may become 10 - 30% of the weight. Since super-****** and a fluidity fall 30% 
preferably since it is needed for dehydration in the content of a solid content being less than 10% for a long time and 
productivity falls, and the concavo-convex pattern of female mold is not imprinted with a sufficient precision, it is not desirable. 
[0007] Especially as a hydraulic raw material, it is not limited but the mixture of hydraulic raw materials, such as a slag, plaster, 
cement and slaked lime, lightweight-ized material, such as a peartite, and charges of reinforcing materials, such as pulp fiber 
and a wollastonite, is specifically illustrated. After the hydraulic raw material of the shape of this slurry is supplied to a front 
face at the female mold which has a concavo-convex pattern, a preliminary press is carried out by female mold, an outer frame, 
and the punch, and it is formed in a preforming object. The concavo-convex pattern of female mold is imprinted by the minerals 
fabrication board, and a target pattern is used. Especially, the thing of the pattern of deep drawing with the large difference of a 
crevice and heights is desirable. 

[0008] As the quality of the material of female mold, although a metal can also be used, a fiber strengthening resin is desirable 
in respect of cost The aforementioned punch has two or more stomata which carry out opening to the front face (field which 
contacts a hydraulic raw material), and each stoma is connected with vacuum devices. During the pressurization of a preliminary 
press, the redundant water in a hydraulic raw material reaches automatically by this stoma, or is removed compulsorily. When 
removing compulsorily, it carries out by decompressing the inside of vacuum devices to -700 — 1 0OOmmHg. 
[0009] On the other hand, the outer frame used with a preliminary press has the stoma which carries out opening to a 
circumference side (field which contacts a hydraulic raw material), and the redundant water in a hydraulic raw material is 
removed also from this stoma during a preliminary press. This stoma is located in the range of 50mm from the edge which 
touches the female mold of a circumference side, and it is desirable that paths are 0.5-2.5mm and 3 - 50% of hole density. When 
removing compulsorily, it carries out by decompressing the inside of vacuum devices to -700 — lOOOmmHg. 
[0010] Moreover, since mold collapse had arisen at the time of evacuation of a punch, and conveyance of a preforming object 
when the longitudinal section of the aforementioned preforming object was formed in the rectangle configuration, in this 
invention, the taper-like taper side was formed in the inner skin (field which contacts a hydraulic raw material) of the 



aforementioned outer frame towards the aforementioned punch, and the longitudinal section of a preforming object was formed 
in it at the trapezoid configuration. Thereby, mold collapse of a preforming object can be prevented. 

[0011] As conditions for a preliminary press, it is the temperature of ordinary temperature - 50 degree C, and 1~5kg pile/cm2. 
They are a pressure and a press time grade for 3-120 seconds, the circumference side (field which contacts a hydraulic raw 
material) of the outer frame used with a preliminary press at this time — the redundant water in a hydraulic raw material — 
nature — and — or the water-content field to the solid content which it becomes possible to reduce the pressure generated 
during a preliminary press, and can maintain the configuration after a preliminary press spreads by removing compulsorily from 
about 50 - 200% to about 50 - 250% It becomes possible to shorten the time which a preliminary press takes in this way, and 
productivity becomes good. 

[001 2] Subsequently, an actual press is carried out and this preforming object is manufactured by the hydraulic minerals 
fabrication board. What usually used the female mold in this press and the punch with a preliminary press is used. As conditions 
for this press, it is the temperature of ordinary temperature - 50 degreeC, and 10-1 50kg pile/cm2. They are a pressure and a 
time grade for 1 - 1 20 seconds. It is desirable to reach automatically or to remove a redundant water from a punch compulsorily 
also in this press of this. 

[0013] The hydraulic minerals fabrication board manufactured in this way is completely hardened by regimen. It is desirable 
when carrying out wet curing under the maximum vapor tension of 60-80 degreeC for 6 to 10 hours, and carrying out autoclave 
curing as this regimen method with further 150-180 degreeC and four to 10 atmospheric pressure raises productivity. In this 
wet curing, where female mold is equipped with a hydraulic minerals fabrication board, after being reversed, female mold is 
removed and deformation of a pattern and a hydraulic minerals fabrication board can be prevented by accumulating on a tray 
and subsequently, recuperating oneself in this hydraulic minerals fabrication board, so that it may have space mutually. 
[0014] Although the same equipment may be used for the press equipment used for a preliminary press and this press, it is 
desirable to form both equipments separately. Since the pressure generated from this press is small, the reason has [ a 
preliminary press ] a cheap installation cost. And it is because a manufacturing cost will become high if a preliminary press 
performs a preliminary press and this press with the same equipment, since the time which a press takes is generally longer 
than this press. It is more desirable to form two or more equipments of a preliminary press to one equipment of this press. 
[0015] (Example of comparison) Except having used what does not have a stoma for the circumference side as an outer frame, 
the same hydraulic raw material as an example was used, and the preliminary press was carried out by the same method. In this 
case, press time until the water content of the preforming object 22 becomes about 1 50% was required for 60 seconds. 
[0016] 

[Embodiments of the Invention] It explains in full detail about the gestalt of "desirable implementation of the manufacture method 
of the hydraulic minerals fabrication board applied to this invention according to an accompanying drawing below. DrawjngJ. is 
process drawing showing the manufacture method of the hydraulic minerals fabrication board concerning the gestait of 
operation of this invention. First after fixing the female mold 12 which has a concavo-convex pattern on a plate 10, an outer 
frame 14 is fixed to this female mold, and the hydraulic raw material 16 is supplied in the container formed by female mold 12 
and the outer frame 14. And by the punch 20 of preliminary press equipment 18, the preliminary press of the aforementioned 
hydraulic raw material 1 6 is carried out and the preforming object 22 is formed. 

[0017] By the way, as the aforementioned outer frame 14 is shown in drawing 2 , the taper—like taper side 24 is formed in inner 
skin towards the aforementioned punch 20, and, thereby, as for the preforming object 22, the longitudinal section is formed in a 
trapezoid configuration. Therefore, mold collapse does not produce the aforementioned preforming object 22 at the time of 
evacuation movement of a punch 20, and conveyance of the preforming object 22. moreover, dehydration whose aperture the 
punching metal 26 whose aperture is about 0.5-2mm fixes to the inner skin of an outer frame 14, and is about 5-30mm further 
at the circumference section of an outer frame 1 4 — much holes 28 and 28 — are formed thereby — the redundant water in 
the hydraulic raw material 1 6 — the aforementioned punching metal 26 and dehydration — it is removed to the exterior of an 
outer frame 1 4 through a hole 28 and 28 — in addition, the aforementioned dehydration — if the vacuum of the vacuum devices 
is connected and carried out to a hole 28 and 28 — , the aforementioned redundant water is compulsorily removable 
[001 8] As the aforementioned preliminary press equipment 1 8 is shown in this drawing, a top board 32 is fixed to the lower part 
of the rod 30 of an oil hydraulic cylinder, and the dehydration box 34 is attached in the lower part of this top board 32. The 
porosity material 36, such as a punching plate which constitutes the aforementioned punch 20, a perforated plate, or a wire 
gauze, is attached in the inferior surface of tongue (field which contacts the hydraulic raw material 1 6) of the aforementioned 
dehydration box 34. Moreover, the dehydration box 34 is connected to the vacuum devices which are not illustrated. Therefore, 
if downward movement of the aforementioned preliminary press equipment 18 is carried out, and the aforementioned porosity 
material 36 is forced on the oil level of the hydraulic raw material 16 and vacuum devices are operated, the redundant water in 
the hydraulic raw material 16 will be removed compulsorily also from the upper surface of the hydraulic raw material 16. 
[0019] In drawing 1 , the preforming object 22 by which the outer frame 14 was removed is conveyed under this press 
equipment 38. At this time, since the longitudinal section is formed in the trapezoid configuration, the mold collapse of the 
preforming object 22 is not carried out And a redundant water is compulsorily dehydrated by it and the preforming object 22 is 
manufactured by the hydraulic minerals fabrication board 42 by it while the last press is carried out by the cope box 40 of this 
press equipment 38. 

[0020] Thus, with the gestalt of this operation, since the redundant water in the hydraulic raw material 1 6 was removed from 
the circumference side of an outer frame 14 and preliminary press time was shortened during the preliminary press, productivity 
improves. 
[0021] 

[Example] As a hydraulic raw material, it mixed at a rate of 30 % of the weight of cement 40 % of the weight of silica powder, 1 0 
% of the weight of pearlites, 1 0 % of the weight of pulp fiber, 5 % of the weight of minerals aggregates, and 5 % of the weight of 
minerals admixtures, water was added to this, and the solid content prepared the hydraulic raw material of the shape of about 
20% of the weight of a slurry. 

[0022] Subsequently, it supplied into the outer frame which has a stoma in the circumference side (field which contacts a 



hydraulic raw material) installed in the hydraulic raw material of the shape of this slurry on the female mold which has a 
concavo-convex pattern. As for the concavo-convex pattern of this female mold, the crevice was prepared irregularly, and the 
greatest depth was 8mm. Subsequently, by the punch and female mold which are punctured on a front face (field which 
contacts a hydraulic raw material), the stoma performed the preliminary press and formed the preforming object At the time of 
a preliminary press, the stoma of a punch was connected to vacuum devices, it decompressed so that the pressure might be 
set to -SOOmmHg, and the redundant water in a hydraulic raw material was compulsorily removed from the stoma of a punch 
from the stoma of the circumference side of an outer frame to nature. The conditions of this preliminary press are ordinary 
temperature, and are 2 5kg a pile/cm. It pressurized for 10 seconds by the pressure. Moreover, the diameters of a stoma of a 
circumference [ outer frame ] side were 1 .6mm and 5% of hole density. 

[0023] The water content of the preforming object formed in this way was about 150% to the solid content Subsequently, where 
female mold is equipped with this preforming object, it moved to this press equipment, and the actual press was pressurized and 
carried out by this female mold and the punch with which this press equipment is equipped. Also in this press, the punch 
removed the redundant water compulsorily. The conditions of this press are 2 50kg a pile/cm at ordinary temperature. It 
pressurized for 1 0 seconds by the pressure. 

[0024] Female mold was removed, after being reversed, where female mold is equipped with the hydraulic minerals fabrication 
board formed in this way. Subsequently, after having accumulated this hydraulic minerals fabrication board on the tray so that it 
might have space mutually, and recuperating oneself by 80 degreeC saturated-steam pressing down for 8 hours, it inserted in 
the autoclave further, and by 1 60 degreeC, a himself was recuperated for 1 5 hours and it hardened. 

[Comparative Example(s)] The preliminary press was carried out by the same method using the same hydraulic raw material as 
an example except having used what does not have a stoma for the circumference side as an outer frame. Press time until the 
water content of the preforming object 22 becomes about 1 50% was required for 60 seconds. 
[0025] 

[Effect of the Invention] According to the manufacture method of the hydraulic minerals fabrication board applied to this 
invention as explained above Since it was made to perform a preliminary press, having formed the stoma in the circumference 
side of the outer frame installed on the female mold which has a concavo-convex pattern, and removing the redundant water of 
a hydraulic raw material also from this stoma The water-content field to the solid content which the pressure generated during 
a preliminary press can be reduced, and can maintain the configuration after a preliminary press can be extended to about 50 - 
250%. Therefore, since the time which a preliminary press takes can be shortened, a hydraulic minerals fabrication board can be 
manufactured with sufficient productivity. 
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